Abstract: A generalized version of the Varshni potential function was adopted by Kaxiras and Pandey for describing the 2-body energy portion of multi-body condensed matter. The former's simplicity and resemblance to a Morse potential allows faster computation while the latter's greater number of parameters allows better curve-fitting of spectroscopic data. This paper shows one set of parameter conversion from the Varshni function to the 2-body portion of the Kaxiras-Pandey function, and vice versa two sets of parameter conversion. The latter two sets reveal good correlation between plotted curves, and were verified by the imposition of equal energy curvatures at equilibrium and equal energy integral from equilibrium to dissociation. These parameter conversions can also be attained more easily by equating the product of indices (for short range) and the summation of index reciprocals (for long range).
INTRODUCTION
The simulation of mechanical properties (such as modulus and strength), fluid flow (such as flow rate and flow profile), mass transport (such as particle diffusion), heat transfer (such as convection), or novel properties at the nano--scale would require molecular modeling [1] [2] [3] that is either based on the molecular dynamics method [4] [5] [6] or the Monte Carlo method. [7] [8] [9] In both approaches, the interaction energy between bonded atoms (including bond stretching, bending and torsion), non-bonded energy of interaction (for both van der Waals and Coulombic interactions), and between molecules are described in terms of potential energy functions. A comprehensive review of the classical potential energy functions of diatomic molecules was written by Varshni. 10 In addition, Varshni 10 *Corresponding author. E-mail: alan_tc_lim@yahoo.com 1424 LIM proposed seven potential energy functions of his own, whereby the first one is written as:
where D, r and R are the dissociation energy, the internuclear distance and the equilibrium bond length, respectively. The parameter b controls the shape of the potential energy curve. One may note that (U V ) r=R = 0 and (U V ) r→∞ = D. The Varshni function can also be alternatively written in a modified form:
so that (U MV ) r=R = -D and (U MV ) r→∞ = 0. It can be shown that the Varshni function is a special case of the Kaxiras-Pandey 11 potential energy function for a multi-body condensed matter system. The 2-body portion of the Kaxiras-Pandey function:
can be converted to an equivalent form that allows comparison to be made with the Varshni potential. Suppose one lets:
and
then Eq.(3) can be recast as:
Comparing the indices of Eqs. (2) and (6) gives:
Hence, extraction of the Kaxiras-Pandey 2-body parameters from the Varshni parameters can be easily obtained from Eqs. (7) and (8) . However this conversion is meaningless because the former is more flexible and, hence, more accurate than the latter. The next section proposes three approaches for reducing a 2-body Kaxiras-Pandey function into a Varshni potential. Two of the methods give good correlation and are elucidated in the discussion section. The extraction of the Varshni parameter from the Kaxiras-Pandey function is not straightforward due to the former's fewer number of parameters compared to the latter's. One possible way of obtaining the Varshni parameter is to take the average, or mean, value from Eq. (7), i.e., by using:
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Taking the arithmetic average of Eqs. (9) and (10) gives:
while taking the geometric mean leads to:
It can be seen that taking the arithmetic average of the reciprocals yields: 
Taking the geometric mean of the reciprocals also leads to Eq. (12) . It is of interest to note that dividing the square of Eq. (12) with Eq. (11) also gives Eq. (13) . 
to give R = 2.401656627 Å. From this value of R, the dissociation energy can be easily calculated using either: (17) analogous to references [12] [13] [14] [15] and, [16] [17] [18] [19] [20] respectively. It is clear that Eq. (16) imposes equal curvatures for both potential functions, while Eq. (17) imposes an equal area between the potential energy curves with the bond length axis from equilibrium to dissociation. The impositions laid down by Eqs. (16) and (17) lead to Eqs. (12) and (13), respectively. For this reason, the Varshni curve agrees well with the 2-body portion of the Kaxiras-Pandey energy near the minimum well--depth, i.e., from 0.8 < (r/R) < 1.2 (see Fig. 2 ) on the basis of Eq. (12) . The imposition of equal energy integral in Eq. (17) gives a generally good approximation for (r/R) > 1 (see Fig. 3 ) due to the integral range from r = R to r →∞. The correlation in Fig. 1 is unsatisfactory due to the lack of a mathematical basis for Eq. (11), unlike Eqs. (12) and (13) . The conversion of the 2-body Kaxiras--Pandey parameters into the Varshni shape parameters, excluding the common initial conversion of A 1 and A 2 to R and D, as denoted by Eqs. (14) and (15) , is summarized in Table I . Kaxiras и Pandey су применили једну генерализовану верзију Varshni-јеве потенцијалне функциије да би описали двочестичне доприносе енергији многочестичне кондензоване ма-терије. Једноставност Varshni-јевог потенцијала и његова сличност са Морзеовим потенци-јалом омогућује брже рачунање, док Kaxiras-Pandey-ев поступак омогућује лакше усклађи-вање са спектроскопским подацима. У овом раду је показано како се Varshni-јева функције може конвертовати у двочестични део Kaxiras-Pandey-еве функције, и обратно. 
